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Helicobacter pylori is known to be associated with chronic gastritis, peptic ulcers and gastric cancer. The lack of 
physiological data has hampered the uncover of mechanisms associated with H. pylori infection and 
consequently, many aspects related with the appearance of diseases remain unclear. 
It is well known that H. pylori can change cell morphology from spiral to coccoid form when exposed to adverse 
conditions. Some authors have reported the existence of a viable but nonculturable state of this bacterium. The 
development of robust methods to grow this bacterium and reliable methods for the assessment of growth are 
needed for a better characterization of its physiology. As such, the purpose of this work was to study H. pylori 
growth in a chemically defined medium, compare different methods to assess the growth and observe the 
changes of morphology. 
Cultures were grown at 37ºC under controlled conditions in Ham´s F-12 medium supplemented with fetal bovine 
serum. Samples were collected until 72 hours. For growth assessment, the following methods were used and 
compared: optical density, cultivable cell counts, total cell counts using DAPI staining, evaluation of viability 
with the Live/Dead viability kit and a PNA FISH probe which evaluates the content of stable rRNA. Cell counts 
and analysis of cell morphology were assessed using an epifluorescence microscope. 
Under the conditions of atmospheric oxygen 6.5%, pH 7, and shaking speed 110 rpm, H. pylori was in 
exponential growth from 0 to 4 hours. In comparison to total counts, PNA FISH displayed, in general, lower 
counts, particularly after cells have reached the stationary phase. Changes in morphology and viability were 
observed. After 60 hours of culture cells were mainly coccoid and nonviable. 
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Growth conditions influence E. coli persisters formation during stationary phase of 
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“Persister” cells are transiently antibiotic-tolerant cells and usually constitute a small part of  bacterial 
populations. These bacteria remain dormant and are able to regrow after antibiotic treatment. For that reason, 
persisters can be the most common cause of chronic infections. Persister cells can be detected in biofilms as well 
as in planktonic, especially stationary cultures. The exact mechanisms underlying persisters formation are not 
well-known. In this study we investigated the influence of growth conditions on E. coli persisters formation 
under stationary phase. We found that the availability of oxygen and glucose in a medium affected the level of  
persisters. Under aerobic conditions the number of persister cells was diminished  in the presence of glucose.  
Conversely, under anaerobic conditions, we observed a marked increase in the amount of persister cells  in the 
culture supplemented with glucose. Our previous experiments demonstrated that under the same conditions 
(aerobic stationary cultures without glucose and anaerobic cultures with glucose) E. coli cells accumulated 
aggregates of misfolded proteins. These proteins are normally involved in a variety of cellular processes 
including translation, metabolism, cell architecture and stress responses.  The above results suggested that the 
aggregation of proteins can be correlated with persisters formation under stationary phase. Further studies 
confirmed this assumption. We revealed that in MOPS-buffered stationary cultures, in which protein aggregation 
was inhibited, the production of persisters was significantly decreased.  
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